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PENGARUH RASIO UDARA BAHAN BAKAR LPG TERHADAP 
 FLAME TEMPERATURE DAN EFISIENSI TERMAL CROSS  
SECTION WATER TUBE BOILER PADA PRODUKSI  
SATURATED STEAM PROSES CONTINUE 
 
(Marsa Apriani, 2020, Tugas Akhir, 39 Halaman, 26 Tabel, 6 Gambar,  
4 Lampiran) 
 
Boiler atau ketel uap merupakan salah satu mesin konversi energi. Boiler 
berfungsi untuk mengubah air menjadi uap air (steam) dengan memanfaatkan 
panas hasil reaksi kimia antara bahan bakar dengan oksigen di udara yang biasa 
disebut dengan reaksi pembakaran. Tujuan dari penelitian ini yaitu untuk 
mengetahui pengaruh rasio udara bahan bakar LPG terhadap flame temperature 
dan efisiensi termal dari cross section water tube boiler pada produksi saturated 
steam proses non steady state dan steady state, serta untuk mengetahui rasio udara 
bahan bakar optimum yang menghasilkan flame temperature dan efisiensi termal 
tertinggi. Variabel tetap yang digunakan pada penelitian ini adalah laju alir massa 
steam sebesar 5kg/jam dan laju alir bahan bakar sebesar 0,32/jam, sedangkan 
variabel bebas yang digunakan yaitu rasio udara bahan bakar sebesar 29,16; 
29,44; 29,71; 29,99; dan 30,26. Berdasarkan penelitian yang telah dilakukan, 
diketahui bahwa rasio udara bahan bakar berpengaruh terhadap flame temperature 
dan efisiensi termal cross section water tube boiler, semakin besar rasio udara 
bahan bakar maka flame temperature dan efisiensi termal juga akan semakin 
tinggi. Nilai rasio udara bahan bakar optimum yang dihasilkan pada penelitian ini, 
yaitu rasio 29,99 yang menghasilkan flame temperature sebesar 680oC, 7010C dan 
7040C serta efisiensi termal sebesar 58,85%, 59.710C dan 59.320C 
 












THE INFLUENCE OF LPG AIR FUEL RATIO ON FLAME 
TEMPERATURE AND THERMAL EFFICIENCY OF CROSS SECTION 
WATER TUBE BOILER ON SATURATED STEAM PRODUCTION  
WITH CONTINUE PROCESS 
 
(Marsa Apriani, 2020, Final Project , 39 Pages, 26 Tables, 6 Pictures,  
4 Attachments) 
 
Boiler is one of energy conversion machines. The boiler function is 
converting water into steam by utilizing the heat from the chemical reaction 
between fuel and oxygen in the air which is commonly known as the combustion 
reaction. The research purposes are to determine the effect of the LPG fuel air 
ratio on the flame temperature and thermal efficiency of cross section water tube 
boiler on saturated steam production with non steady state and steady state 
process, and to determine the optimum fuel air ratio which produces the highest 
flame temperature and thermal efficiency. The dependent variables used in this 
research were the  mass flow rate of steam and fuel. The steam flow rate is 5kg/hr 
and the fuel flow rate is 0,32 kg/hr,  and the independent variable used in this 
research was fuel air ratio, they are 29.16; 29.44; 29.71; 29.99; and 30,26. Based 
on the research, it is known that the fuel air ratio affects both of flame 
temperature and thermal efficiency of the cross section water tube boiler. The 
greater the fuel air ratio, the higher the flame temperature and thermal efficiency. 
The optimum air fuel ratio in this research is 29.99 which produces 680oC, 7010C 
and 7040C flame temperature and 58.85%, 59.710C and 59.320C thermal 
efficiency. 
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